Regulation of the respiratory burst by cyclic 3',5'-AMP, an association with inhibition of arachidonic acid release.
The mechanism of cAMP regulation of the respiratory burst was studied with HL-60 cells that had been DMSO-differentiated to a neutrophil-like cell. To evaluate the effects of known cAMP concentrations, cells were permeabilized with streptolysin-O. Chemotactic peptide (FMLP)-stimulated NADPH oxidase activity was inhibited by cAMP at concentrations higher than 3 microM. Because intracellular calcium was buffered, inhibitory actions of cAMP were not mediated by modulation of calcium concentration. Effects of cAMP on chemotactic peptide signal transduction mediated by phospholipase C, phospholipase D, and phospholipase A2 were then determined. Neither inositol phosphate generation (phospholipase C) nor phosphatidylethanol generation (phospholipase D activity in presence of 1.6% ethanol) induced by FMLP were significantly affected by cAMP. In contrast, cAMP potently inhibited FMLP-induced arachidonic acid mobilization (phospholipase A2). NADPH oxidase activity induced by exogenous arachidonic acid was not inhibited by cAMP. These results indicate that cAMP-mediated inhibition of arachidonic acid mobilization may be important in regulation of the respiratory burst.